NKR-P1, an activating molecule on rat natural killer cells, stimulates phosphoinositide turnover and a rise in intracellular calcium.
NKR-P1 is a 60-kDa homodimer expressed on all rat NK cells. Previous studies by others suggest that NKR-P1 may play a role in NK cell activation because antibody to NKR-P1 stimulates the release of granules from NK cells, and anti-NKR-P1 causes redirected lysis by activated NK cells against targets that express FcR. To examine the mechanism of transmembrane signaling by NKR-P1, we studied the rat NK cell line, RNK-16. We here demonstrate that F(ab')2 antibody to NKR-P1 stimulates phosphoinositide turnover and a rise in intracellular calcium within RNK-16 cells. The response is augmented by cross-linking the F(ab')2 antibody. The phosphoinositide/calcium pathway is also stimulated by NKR-P1 in activated rat NK cells, although no response is detectable in polymorphonuclear cells, which also express NKR-P1. We also demonstrate that RNK-16 cells kill the anti-NKR-P1 (3.2.3) hybridoma and that exposure to the hybridoma target cells stimulates phosphoinositide turnover in RNK-16 cells. Both killing and phosphoinositide turnover are inhibited by F(ab')2 anti-NKR-P1, implicating NKR-P1 in both responses. In contrast, neither cytotoxicity nor phosphoinositide turnover is appreciably blocked by F(ab')2 anti-NKR-P1 in response to YAC-1 targets. Thus, with either target, killing is linked to phosphoinositide turnover, but killing of YAC-1 involves pathways that differ from those that direct killing of the anti-NKR-P1 hybridoma. Our studies support the hypothesis that NKR-P1 may serve as an activating cell-surface receptor on NK cells, and they clarify the mechanisms by which it activates NK cells.